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SUMMARY 

Tests were made by the lJACA wing-f l o w  method t o  determine  the  effect 

of sweepback angle on the  longitudinal  characteristics of a 1 -scale 

semispan model  of the  Bell  X-5 variable-sweep airplane  a t  Mach numbers 
from 0.70 t o  1.05. L i f t ,  drag, and pitching moments  were obtained 
through an angle-of-attack  range of -kO to I 2 O .  The Reynolds number of 

30 

the   tes ta  was 1.3 X lo6 k8 percent  based on the mean aerodynamic chord 
of  the 60' awept wing. Tests were made with the wings  of the model in 
the 20°, 30°, bo, Pot and 60' sweptback positions and with a tail inci- 
dence of -2O. The characterist ics of  the  fuselage  alone were also 
determined. 

The resul ts  of  the  tests  indicated  that   the lift coef f ic ien t   a t  
which s t a l l  occurred  increased  with an increase in sweep a t   l e a s t  f o r  
Mach numbers from 0.75 t o  0 . 9 .  The lift-curve  slope  decreased  with  an 
increase in  sweep angle f o r  all test Mach numbers except f o r  the range 
between 0.80 and 0 .w. 

By assuming l e v e l   f l i g h t   a t  40,000 f e e t  and 8. wing loading of 50, 
it appears that   the sweep angle fo r  l ea s t  drag would increaee from 300 
t o  400 as the Mach  number was increased from 0.75 t o  0.83, from bo to  
W o  for  Mach numbers from 0.83 t o  0.92, and from 5oo to &lo as  the Mach 
number  was increased t o  about 1.00. 

The 20°, 30°, 40°, and Yo sweep sett ings showed a longitudinal 
instabil i ty  occurring  at  lift coefficients above 0.5 fo r  Mach numbers 
below 0.90 and 0.95. For the 60' sweep sett ing,  moment data were not 

... 
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obtained  at  sufficiently  high  lift  coefficients to indicate  whether 
instability  would  be  encountered. 

In general,  even  with  forward  translation of the  wing  accompanying 
the  increase  from 20' to 6oo sweep  angle,  the  stability  of  the  model 
increased  with  increasing  sweep  at  all  Mach  numbers. 

As part  of a program  to  determine  the  aerodynamic  characteristics 
of  the  Bell X-5 research  airplane  incorporating a wing for which  the 
angle  of  sweep  can  be  varied in flight, an investigation  was  made  at 
transonic  speeds  by  the MACA wing-flow  method on a ---scale semispan 

model of a preliminary  configuration. 

1 
30 

Results of tests  covering  several  phasea  of  investigations  at  low 
supersonic  Mach  nmibers  have  been  reported  in  references 1 to 4. The 
present  paper  is  the  first  of a series.  reporting  aerodynamic  character- 
istics  within  the  transonic  speed  range (bch numbera  from 0.70 to 1.05). 
Results of measurements of normal force,  chord  force,  and  pitching 
moment  are  presented  for a semispan  model  with  the  wing  sweptback 20°, 
30°, bo, yo, and 60°, and a tail  incidence of -2O. Similar  measure- 
ments  were  also made of the  fuselage  alone. 
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SYMBOLS 

velocity,  ft/eec 

model  wing  area,  semispan  (includes  area in fuselage  between 
perpendiculars  from  wlng-fuselage  intersection  to  plane of 
symmetry) , sq ft 

lift force,  lb 

drag  force,  lb 

pitching  moment,  in.-lb 

Reynolds  number  based on mean  aerodynamic  chord 0: 
wing 

Reynolds  number  based on Zt 

f a0 swept 
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cn pitching-moment  coefficient, M/qSE 

drag coefficient a t  zero  lift 

ML local  Mach  number  at w h g  surface of North  American 

% 

Mt  effective  Mach  number f o r  tail of model 

F- 51D airplane 
8 

effective  Mach  number  for wing of mudel 

m e a n  +erodynamic  chord  of wbg; based on relationship 

3 

where b 16 w i n g  span, c 1s chord, and y 

f 2  c aY 

is  spanwise  coordinate, in. 
9 effective  dynamic  pressure  for wing of  model, $2, 

lb/sq ft 

E t  

it incidence of horizontal  tail  (referred  to  wing-chord  plane) 

mean  aerodynamic  chord of tail, in. 

a angle of attack of fuselage,  deg 

P Inass density,  slLlgs/cu ft 

A sweepback  angle  referred  to  25-percent-chord  Ifne,  deg 

dCL/da variation of lift coefficient  with angle of  attack,  per  deg 

dCwdCL variation  of pitching-mment coefficient  with lift coefficient 

Prime  indicates  coefficients  based on dimensions of configuration with 63' sweptback  wing. 
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MODEL AND TESTS 

NACA RM ~52123 

Model.-  The configurations  tested and reported  consisted of  a 

preliminary A - scale semispan model of the X-5 airplane equipped  suc- 

cessively  with wings  of  20°, 30°, 40°, 50°, and 60' sweepback angles 
referred  to   the 25-percent-chord l ine.  For  the  present  investigation 
the  horizontal   tai l   incidence was  -2'. A t e s t  was also made for  the 
fueelage  alone. 

30 

A photograph of the semispan model equipped with end plate is 
shown in  f igure 1; photograph of the model with  the wing  swept back 20' 
is shown i n  figure 2. The geometric characterist ics of the model a re  
given in table I; other  details of the model a re  shown in  f igure 3. The 
geometry and dimensions of the wing with  different sweepback angles  are 
shown in  f igure 4. The airfoil  section  perpendicular  to  the unewept 
39-percent-chord l ine  (wing pivot  point of the  full-scale  airplane) was 
an NACA 64(10)AOll at  the  root  (through  the  pivot  point) and tapered t o  
NACA 64(,8)A008.6 a t   t h e   t i p .  The hor izonta l   t a i l  had an PIACA &A006 
airfoil   section  parallel   to  the  free etream and was sweptback 45O along 
the 25-percent-chord line. The aspect  ratios of the 20°, 30°, 40°, Po, 
and 6oo swept  wings are,  respectively, 4.82, 4.44, 3.77, 2.98, and 2.18 
when the end plate  is considered as a reflection plane. The wing  and 
t a i l  surfaces of the model  were fabricated from solid duralumin, whereas 
the  fuselage was of mahogany reinforced  with duralumin. A duct was 
included in  the  fuselage of the model t o  simulate  to Borne extent  the 
ai r   in take and flow through the je t  engine of the  full-scale  airplane. 

The  model wae originally designed and constructed so that the 
pitching moment would be measured about the  25-percent mean-aerodynamic- 
chord location  (gross-weight  center-of-gravity  location of the  full-scale 
airplane) of the wing Fn each sweep position. To keep the  pitching 
moment about  the  25-percent mean aerodynamic chord on the  original model, 
the w i n g  was translated forward as  the sweep increased from 20° t o  Po 
and was translated backwards somewhat as  the sweep increased from W o  t o  60'. However, with  subsequent changes in  w i n g  span and f i l l e t a  on the 
model, the  positions about which the  pitching moments were  measured 
actually correspond to   the 35-, 36-, 35, 29-,  and 26-percent mean aero- 
dynamic chords of the 200, 30°, bo, 50°, and 6oo swept wings, respec- 
tively. The model tes ted  differs  from the  full-scale  configuration only 
i n  having different wing f i l l e t s  and in  the  longitudinal  location of the 
wing for  the varioua sweep angles. The semispan model,  which was shaped 
along the  fuselage  center line t o  conform to  the  curvature of the   a i r -  
plane wing in the  test  region, was mounted close  to  the North American 
F-51D modified wing a u r f a C e  and was connected t o  a balance  enclosed 
within  the wing. 

Y 
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Tests.- The investigation was made  by the NACA wing-flow  method 
in which the model is mounted in the  region of high-speed flow over the 
wing of  an F-51D airplane. 

The  model and balance were arranged t o  osci l la te   as  a unit so tha t  
the  forces were  measured normal and para l le l  t o  the  fuselage  reference 
l l ne  of the model at a l l  angles of attack. Continuous measurements  were 
made of angle of attack, normal force, chord force, and pitching moment 
as  the model oscil lated 3/4 cycle  per second through an angle-of-attack 
range of -4' to U0. The angle of attack was determined from measure- 
ments of model angle and local  flow  angle. The local flow angle was 
determined from a free-floating vane mounted outboard of the model 
station  as  described in reference 5. 

The chordwise velocity  gradients in  the  teat  region on the  airplane 
wing determined from static-pressure measurements a t  the wing surface 
with  the model  removed are  indicated in figure 5. The vertical  gradient 
over the  ent i re   tes t   sect ion was -0.004 Mach  number per  inch. The effec- 
t ive  dynamic pressure q, the  effective Mach  number for  the  various model 
wings &, and the  effective Mach  number a t   t h e  model t a i l  M t  were 
determined f r o m  an integration of the  velocity  distribution over the 
area covered by the wlng and t h e   t a i l  of the model, respectively. The 
variation of Mach'  number for t h e   t a i l  M t  with Mkch  number for  the 
wings q, due t o  the chordwise velocity  gradient,  is shown in  figure 6 .  

and  dynamic pressure a t   t h e  model can  be  found in  reference 5. 

c 

I A more complete discussion of the method for  determining  the Mach  number 

The t e s t s  were made by diving  the F-5D airplane f r o m  an a l t i tude  
of about 24,000 f e e t  t o  approximately 14,000 f e e t ,   a t  which a l t i tude  an 
airplane Mach  number of  0.75 was obtained and the  recording instruments 
started.  The dive was then  continued a t  an indicated speed of 450 miles 
per hour and a pullout t o  leve l   f l igh t   e f fec ted   a t  an a l t i tude  of 
900 feet .  In the  level-flight  portion of the  tes t   the   a i rplane was 
allowed t o  decelerate t o  an airplane Mach  number of 0.5, a t  which time 
the  recording  instruments were discontinued. This t e a t  procedure  per- 
m i t s  the maximum Reynolds number to be  obtained a t  a given Mach  number 
wLthFn the  placard  limits of the  airplane. 

The average relat ion between Reynolds number of the 60° wing Rw 
and the Reynolds number of t h e   t a i l  with Mach  number a t   t h e  wing 
MW is shown in  f igure 7. The Reynolds number for  wings other  than  the 
6oo wing can  be  found by multiplying  the  values of R, in figure 7 by 
the   ra t io  of the E of  the wing desired t o  the E of the 600 wing. 

I 
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PRESENTATION OF RESUITS 

For  figures 8 to 12, the  lift,  llrag,  and  pitching-moment  character- 
istics  are  based  on  the  area  of  the  wing  extending to.the plane  of sym- 
metry  as  shown  in  figure 4. A l l  pitching  moments  are  referred  to  the 
common  fuselage  station  about  which  the  measurements  were  taken. This 
station  corresponded  to  the 35-, 36-, 35-, 29-, and  26-percent  mean- 
aerodynamic-chord  points of the 20°, 30°, h0, go, and 60' swept  wings, 
respectively. 

Figure 8 shows  sample  data for one  complete  oscillation  of  the 
model  through  the  angle-of-attack  range.  Pitching-moment  data  were 
obtained  over  part  of  the  angle-of-attack  range  investigated  because 
of limitations in the-capacity  of  the  pitching-moment  element  of  the 
balance.  Data  are  shown  for  both  increasing  and  decreasing angles of 
attack  for  the  cycle.  During  this  particular  cycle,  the  Mach  number 
varied 0.002. The faired  curves  are  used to give  results  for a Mach 
number  of 0.9. Similarly,  several  cycles  were  worked up for each  con- 
figuration  through  the  Mach  number  range  and  cross-plotted  to  show  varia- 
tions  of  the  characterietics  with  Mach  number  at  constant  lift  coeffi- 
cients  as  gfven in figure 9. Results  from  reference 3 at a Mach  number 
of 1.24 are also shown in fi m e  9 and  in  figure l3(g) for  the  lift-curve 
slope  for  the &lo, Po, and 20 wlngs. The  dashed  lines  are  used  merely 
to  connect  proper  data  points  at MW = 1.24 from  reference 3 and c w e s  
of the  present  tests. 

Plots  of CL against a, CL against CD, and C, against a, 
obtained from cross-plots  of  figure 9, are  presented in figures 10, 11, 
and 12, respectively, for  several  Mach  numbers. 

The effects of a variable-sweep  configuration on the  drag  coeffi- 
cient  at  various  lift  coefficients,,  on  the  rate of change  of  pitching- 
moment  coefficients  with  lift  coefficient  dCqa26$/dCL',  and on the 
rate of change of lift coefficient  with  angle  of  attack  dCL'/da  are 
'shown in figure 13. A l l  coefficients in this  figure  are  based  on  the 
dimensions  of  the 60' wing  in  order to indicate  the  characteristics of 
the model a8 a variable-sweep  configuration. 

The  characterletics of the  model  fuselage  alone  at  constant  angles 
of attack through the  Mach  number  range  are  presented in figure 14, A l l  
coefficients in this  figure  are  based on the  dimensions of the 60' wing. 
Also shown  are  the  data  for  the  fuselage  alone  at a Mach  number  of 1.24 
(ref. 2). 

DISCUSS ION 

Lift.-  The  results in figure 9 indicate  considerable  variation, 
especially  at  the  higher  lift  coefficient, in angle of attack  at 
- 

, 
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constant lift coefficient  or  correspondingly  in  the  lift-curve  slope  with 
Mach  number for   the 20° sweep angle.  This  variation became progressively 

was practically independent of Mach number. 
' less   as   the sweep  was increased until a t  60' sweep the  lift-curve  slope 

In figure 10, the  results  indicate a practically  l inear  variatfon 
of  lift coefficient  with  angle of attack in the  unstalled  range  for  the 
20' and so sweep angles. A t  the hi@;her sweep angles the slopes  increase 
with an increase in  l i f t  coefficient. With the 20° and 30°  sweep angles, 
s t a l l  begins a t  a lift coefficient of about 0.5 for  Mach numbers f r o m  
0.75 t o  0.9. For Mach numbers above 0.90 the stall  did not  occur up 
t o  a lift coefficient of 0.6 which was the  limit of  the  tes ts .  At the  
higher sweep angles  there waa no marked indication of stalling  within 
the  l if t-coefficient range of the   t es t s  a t  any Mach  number. 

The variation of  lift-curve  slope  with sweep given in figure 13 
shows for  zero-lif t   coefficient a progressive  decrease  with  increasfng 
sweep angle fo r  test  Mach numbers below 0.80 and above 0.95. For  zero- 
l i f t  coefficient  there is a deterioration in the  lift-curve  slope between 
Mach numbers of 0.80 and 0.95 f o r  the  20°. meep and between Mach numbers 
of 0.85 and 0.95 f o r  the 30° sweep so t h a t   a t  a Mach number of 0.9 the 
40° sweep angle  gives  the  highest  lift-curve  slope.  For 0.4 lift coef- 
f ic ien t   the  same conditions  exist  as  for  zero-lift  coefficient  except 
the  lift-curve  deterioration  occurs  only  for  the 20° sweep angle and 

figure  13(g) from reference 3 indicate l i t t l e  variation in  l if t-curve 
slope between Mach numbers of 1.03 and 1.24 f o r  the 4-0' t o  6oo sweep 
angles. 

.) begins a t  an ear l ie r  Mach  number of 0.80. The resul ts  reproduced in 

- 

As shown in figure 14, the  variation of  l i f t   coe f f i c i en t  with  angle 
of  attack  for  the  fuselage  alone has a amal l  approximately  constant  value 
throughout the Mach  number range tested and amounts to about 5 percent  of 
the  lift-curve  slope of the complete model with 60° sweep  and zero-lif t  
coefficient. 

Drag.- The absolute  values of drag  coefficients  presented  are con- 
sidered  qualitative because  they are  subject  to unhnown effects of the 
reflection-plane method of tes t ing on the drag  of the model fuselage 
and include the drag of the  end plate. However, the variation of drag 
coefficient  with lift coefficient and Mach nmiber,  and the  differences 
between the  drag  coefficients f o r  the  various  configurations  are  believed 
t o  be unaffected by these  factors. 

The drag-rise Mach  number of the model indicated in figure 9 i s  not 
too well-defined, but it appears to  increase from about 0.80 with 
200 sweep t o  about 0.9 with Po sweep f o r  zero-lift  coefficient. Above 
3 0  sweep there is l i t t l e  change in the drag rise Mach  number apparently 
because the  drag rise is  associated  primarily  with  the  fuelage  rather 
than  the wing. The resu l t s  given in figure 14 indicate that the  drag 
rise for  the  fuselage  alene occurs a t  about a Mach nmber of 0.90. The 

. 

. 
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r i s e  in drag coefficient f r o m  a Mach  number of 0.80 t o  1.02 a t  zero- 
l i f t  coefficient decreaeed from a value of 0.073 for 20° sweep t o  0.041 
for   the 60° sweep.  The fuselage  alone  contributed a r i s e  of 0.024 
included in these amounts. 

The drag due t o  lift indicated in  figures 9 and 11 fo r  any one Mach 
number  and  up to  a l i f t  coefficient of 0.4 is about  the same for   the 20' 
and go sweep angles and increases as the sweep angle is increased  to 6 0 4  
When the Mach  number is  varied from 0.75 t o  0.90 the  drag due t o  l i f t  for  
the 2oo and 30° sweep sett ings approximately  doubles and then  decreases 
somewhat with  further  increase in  Mach number.  Bowever,  Mach  number 
appears t o  have  no  marked effect  on the  drag due t o  lift of the 50' and 
&IO aweep settings. 

The resul ts  in figure 13 indicate  the sweep angles  that  should  give 
the  least  drag fo r  the varioue conditions of Mach  number and l i f t   c o e f f i -  
cient covered by the tests. For conditions of l eve l   f l i gh t   a t  b , o O O  f ee t  
with a w i n g  loading of 50 pounds per  square  foot  the sweep angle for   l eas t  
drag would increase from 30° t o  40° as  the Mach  number is increased from 
0.73 to  0.83, from 40' t o  500 for  Mach numbers  from 0.83 t o  0.92, and 
from go t o  &lo as  the Mach nmber is  increased  further  to  about 1.00. 
The reduction  in  drag from Po t o  mo sweep angle was re lat ively small 
In comparison to   t ha t  from 400 t o  Wo sweep angle. 

The rather  large  difference8 i n  drag between the 20' and 30' sweep 
angles which appear in figure 13 f o r  even the lowest Mach  number of 0.75 
is  only part ly  accounted fo r  by the  greater exposed area. of the 20° con- 
figuration. The drag resul ts  of the 20' sweep sektings  are  considered 
questionable because  incomplete resul ts  o f  several  other  tests of the 
model differing only i n  tail setting  indicated  considerably  less  drag. 

Pitching mment.- From the  results in f igme  9, it appears t h a t   a t  
any one Mach nmber for the 20° sweep there W ~ E  l i t t l e   va r i a t ion   i n  
s t ab i l i t y  dcM/dCL with l i f t  coefficient,  as  indicated by the even 
spacing of' the  curves up t o  a l i f t   coe f f i c i en t  of 0.6, even though a t  
the lower Mach numbers s t a l l  began a t  a l i f t   coe f f i c i en t  around 0.5, as 
shown in figure 10. However, a considerable  increase in s tabi l i ty   with 
increasing Mach  number i s  indicated  for  the 20° and 30° sweep angles by 
the  increased  spacing of the  curves. A t  lift coefficients above 0.5, 
ins tab i l i ty  dcMIdcL due to   t he   f a l l i ng  off of the  lift-curve  slope 
occurred around 0.80 Mach  number for  the 30° sweep and around 0.9 Mach 
number for the 40° sweep. 

A t  angles of  attack  corresponding t o  l i f t  coefficients above 0.5 
and Mach numbers  below 0.90, the  results  in  f igure I 2  indicate  for  the 
20° sweep angle an instabi l i ty  from the  value of dCpiI/da which corre- 
sponds to   the decrease in  the  lift-curve  slope shown in figure 10 even 
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though the  value of  dCMldCL showed no instabi l i ty .  The 30° and 
40° sweep angles showed instabi l i ty ,  whereas the Po sweep angle showed 
a  tendency t o  i n s t ab i l i t y  in the lower Mach  number range and lift coef- 
f ic ien ts  above 0.5. In a l l  cases st Mach nmibers above 0 . 9  t o  0.95, 
the  unstable  tendencies  diaappeared  or  perhaps were delayed t o  higher 
l i f t  coefficients beyond the  range of the  tests.  For  the 60' sweep 
settfng moment data were obtained  only  for lift coefficients up t o  0.4 
and any unstable  condition  that may exis t  was not reached. Up t o  t h i s  
lift coefficient  there was a marked increase in  s t a b i l i t y  dCMlda with 
fncreasing l i f t   coe f f l c i en t  throughout the Mach  number range which was 
part ly  due to the increasfng  lift-curve  slope  (fig. 10). 

The variation of pitching-moment slope  with sweep in   f igure 13 
indicates a general rearward movement of the aerodynamic center as the 
sweep angle was increased f o r  the  greater part of the Mach  number range. 
These resul ts   indicate   that   the  forward  translationalmovement of the 
pivot of the wing a s  it is swept back should be somewhat greater  than 
that used for  the  present model in order t o  obtain  less  variation in 
s t a b i l i t y  aa the w - h g  sweep i s  increased. 

In figure 14, the  variation of pitching-moment coef f ic ien t   a t  con- 
stant angles of  attack for the  fuselage  alone  indicated  relatively l i t t l e  . Mach  number effect  and amounts t o  about 0 -004 in terms of  dC,' da. I 

Tests made 

sweepback angle 

of the  Bel l  X-5 

by the  NACA wlng-flow method t o  determine the  effect  of 
on the longitudinal characterist ics of a  -scale model 

variable-sweep airplane a t  Mach numbers from 0.70 to 
30 

1-05 indicated  the  following  results: 

1. The l i f t   c o e f f i c i e n t   a t  which s t a l l i ng  began increased  with 
fncreasing sweep a t   l e a s t  fo r  Mach numbers from 0.75 t o  0.90. 

2. In general,  the  lift-curve  slope  decreased  with an increasfng 
sweep angle fo r  a l l   t e s t  Mach ~ ~ ~ ~ b e r s  except f o r  the range between 0.80 
and 0.9. 

3. For the  case of level flight a t  40,000 f e e t  with  a wing loading 
of 9, it appeared that the sweep angle for l ea s t  drag would increase 
from 30' t o  kOo as  the Mach nmiber was increaeed from 0 75 t o  0.83, from 40° t o  wo f o r  Mach numbers from 0.83 t o  0.92, and f r o m  500 t o  60° a s  the 
Mach number was increased to about 1.00. c 
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4. The 20°, 30°, 40°, and 50' sweep  settings  showed  longitudinal 
instability  occurring  at  lift  coefficients  above 0.5 for  Mach  numbers 
below 0.9 to 0.95. For the 60° sweep  setting,  moment  data were not 
obtained  at  sufficiently high lift  coefficients to indicate  whether 
instability  would  be  encountered. 

5. In general,  even  with forward translation of the wing accompanying 
the  increase from 20° to &lo sweep  angle,  the  stability of the  model 
increased with increasing  sweep  at a l l  Mach  numbers. 

Langley  Aeronautical  Laboratory, 
National  Advisory  Committee for Aeronautics, 

Langley  Field, Va. 
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TABLE I . . GEOMETRIC CHARACTERISTICS O F  1 -SCALE SEMISPAN 
30 d 

MODEL OF BEZL X-5 VARIABIB-SWEEP AIRPLANE 

Wing dbens  ians : 
Airfoil  section  (perpendicular  to 38.58-percent-chord l ine) 

'Root . . . . . . . . . . . . . . . . . . . . . . .  NACA 64(10)A011 

Sweepback angle. deg . . . . .  20 30 . 40 50 60 
Semispan. in . . . . . . . . .  6.18 5.82 5.31 4.60 3.88 
Mean aerodynamic 

Chord at t ip .  in . . . . . . .  1.84 1.84 1.84 1.84 1.84 
Chord a t  plane of  

symmetry. in . . . . . . . .  4-50 4.40 4.40 4.50 4-23 

Tip 0 0 rn . NACA 64(08)OO8.6 

chord. in . . . . . . . . . .  2.96 2.94 3.10 3.20  3.64 

Area (semispan) . sq in . . . .  15.84 15.3 14.97 14.20 13.79 
Aspect r a t i o  . . . . . . . . .  4.82 4.44 3.77 . 3.98 2 -18 
Dihedral.  deg . . . . . . . .  0 0 0 0 0 
Incidence.  deg . . . . . . . .  0 0 0 0 0 

Horizontal  tail: 
Section . . . . . . . . . . . . . . . . . . . . . . . . .  EACA & A O O ~  
Sweepback angle.  deg . . . . . . . . . . . . . . . . . .  : . .  45 
Semispan. in . . . . . . . . . . . . . . . . . . . . . . . . . .  1.91 
Mean aerodynamic chord. in . . . . . . . . . . . . . . . . . .  1.43 
Chord a t   t i p .  in . . . . . . . . . . . . . . . . . . . . . . .  0.72 
Chord a t  plane of symnetry. Fn . . . . . . . . . . . . . . . .  1.95 
Area (semispan) aq in . . . . . . . . . . . . . . . . . . . . . .  2.55 
Aspect r a t io  . . . . . . . . . . . . . . . . . . . . . . . . .  2.86 
Height (above w i n g  chord). in . . . . . . . . . . . . . . . . .  0.56 
Length: 
From 0.26E of  6oo swept wing t o  0.25Etr in . . . . . . . . .  6.83 
From O.29e of Yo swept wing t o  0 D 2 F t y  in . . . . . . . . .  6.83 
From 0.3% of 40° -swept wing t o  0.25Et, in . . . . . . . . . .  6.83 
From O.3G of 30° swept Wlng t o  0.23Et, in . . . . . . . . .  6.83 
From  0.35E of 20' swept wing t o  0.25Et, in . . . . . . . . .  6.83 

. 

. 
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Fi,m 1.- Side view of semiapan wing-flow model of the Bell X-5 airplane. 
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CENTER L /NE OF BALANH 

p 3 . 5  PERCENT CHORD. 

@/STANC€ ALONG F-5j D WING CHORD 1N /hfCH€S . 

Figure 5.- Typical chordKise loca l  Mach nuuiber variation measured a t  
surface of test section f o r  several   f l ight  Mach numbers. Chordwise 
location of model also shown. 
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Figure 6.- Variation of Mach number at the t a i l  with Mach number 
at the  various wings  M,. L i n e  of agreement also shown. 
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1.6 

.7 .8 1.0 1.1 

Figure 7.- Variation of Reynolds number of wing (A = 60°) R, and Reynolds 
nmber of tail % with Mach number at the w i n g  M,. 
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Figure 8.- Sample data of seralapan model of Bell X-? airplane. A = 60'; 
M, = 0.9; It = -20. 
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(a) A = mo. 
Figure 9.- Variation of angle o f  attack, drag coefficient, ana p i t c h h g -  

moment  coefficient xlth Mach number a t  several values of lift coeffi- 
cient  of a semi~pan model o f  the Bell  X-?; it = -2'. 
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(b) A = 30'. 

Figure 9.- Continued. 
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Figure 9.- Continued. 
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(d) A = Wo. 

Figure 9.- Contjnued. 
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( e )  A = 6Oo. 

Figure 9.- Concluded. 
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(a) A = 209, 

Figure 10.- Variation of lift coefficlent with angle of attack at several 
Mach numbers. 
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(b) A = 30'. 

Figure 10.- Continued. 
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(c) A = 40'. 

Figure 10.- Continued. 
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(d) A = Too. 

Figure 10.- Continued. 
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(a) A = 2 0 ~ .  

Figure 11.- Variation o f  lift coefficient Kith drag coefficient at 
several Mach numbers. 
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(b) A = 38. 
Figure 11.- Contlnwd. 
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(c) A = 40'. 
Figure 11.- Contjnued. 
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(a) A = yo. 

Figure 11.- Continued. 
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(e)  A = 60’. 
Figure 11.- Concluded. 
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(a) A = 20’. 

Figuxe 12.- Variatlau of pitching-mwnent coefflcient with angle of attack 
at several Mach numbers. 



a 
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Figure 12.- Continued. 
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( c )  A = 40'. 

Figure 12.- Continued. 
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(a) A = 50'. 
Figure E. - Continued. 
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(e) A = 60'. 

Figure 12.- Concluded. 
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(a) M = 0.75. 

Figure 13.- Effect of sweepback angle on the  drag  coefficient a t  various 

of attack, and on the rate of dhange  of pitching-moment coefflcfent 
with lift coefficient f o r  the semispan model of the Bell X-5 airplane. 
it = -2'. ( A l l  coefficients based on dhensionB of the &lo wing. ) 

I lift coefficients, (x1 the rate of change of l i f t   coe f f i c i en t  with  angle 
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Figure 13. - Continued. 
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Figure 13. - Continued. 
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Figure 13.- Continued. 
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Figure 13.- Continued. 
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(f) M = 1.00. 

Figure 13.  - Continued. 
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Figure 13.- Concluded. 
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Figure 14.- Variation of lift, drag, and pitching-moment  coefficients 
with Mach nmber at several values of angle of attack of a B e l l  X-5 
semispan model of fuselage alone. 

NACA-Lmglq - 11-14-62 - 950 



SECURITY I N F O R M A T I O N  

, 


